Reliance on capillary whole blood glucose (CBG) for the diagnosis of hyperglycemic states is a limitation of the survey. However, this is a reasonable compromise given the practical challenges of such a large study. Despite a good correlation between CBG and venous plasma glucose (VPG), the use of CBG may misclassify glycemic status. A better characterization of the CBG-VPG relationship, and the performance of CBG for detecting hyperglycemia, using a much larger sample, seems therefore advisable. This should be possible given that venous blood has been collected on a sizeable subset of participants.
The Indian Council of Medical Research and the Madras Diabetes Research Foundation deserve praise for this massive undertaking, which will highlight areas for policy action and establish a national framework for noncommunicable disease (NCD) surveillance. The ICMR-INDIAB survey lays the foundation for effective NCD prevention and control and for applied public health research.
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ORIGINAL ARTICLE
Indi a, a massive and highly diverse country, has a long history with diabetes mellitus, with some of the earliest references to the disease in the ancient Ayurvedic textbooks. 1 Over 25 words in the ancient Sanskrit language relate to diabetes, and India is often credited for having invented sugar around 500-400 BCE. 1 With the rapid economic and urban transformation of India, the country is currently witnessing a rapid and widespread rise in the prevalence of diabetes (predominantly driven by type 2 diabetes). It is estimated that India is home to the largest number of people with diabetes worldwide. 2 Yet estimates of numbers of people with diabetes in India are based on extrapolations from a few regional population-based studies to a complex, heterogeneous
The ICMR-INDIAB study is an ambitious, communitybased survey of adults aged 20 to 80 years, across the 28 states of India, the National Capital Territory of Delhi, and two union territories of Chandigarh and Puducherry, involving a sample of 124,000 individuals. Despite massive logistical complexities and resource constraints, the study has been designed with statistical rigor, using standardized methods suggested by the World Health Organization. 4 The complex, stratified, multistage sampling design, with appropriate weights applied, will permit a robust estimation of diabetes prevalence for each state, separately for urban and rural India, and for the nation as a whole. The study protocol incorporates detailed training and quality assurance techniques, and data collection will be conducted in three phases, starting with three states and one union territory in phase 1 and other areas covered in subsequent phases. This three-stage scheme is akin to the task of census enumeration or national elections in India, which are done in phases, and speaks to the daunting challenges of organizing national data collection in a country as large and complex as India. It is, however, important that all three phases of the ICMR-INDIAB study be completed without too much delay so that estimates across the various regions of India are not differentially affected by any potential secular trends and thus comparable. Another potential bias that investigators need to avoid carefully is participant selection by ensuring high response rates and low missing values.
As the investigators acknowledge, one limitation of the ICMR-INDIAB study is its reliance on capillary whole blood glucose (CBG) fasting and 2 h postload measurements, as part of the oral glucose tolerance test, to estimate prediabetes and diabetes prevalence. However, this is an understandable compromise given the very real practical, logistical, and resource challenges associated with venous blood collection, handling, transportation, and storage in a very large epidemiological study spanning the breadth and length of a country as big and complicated as India. The authors of the study have undertaken a small validation study, comparing capillary glucose estimation against venous plasma glucose (VPG) estimation. 5 While CBG and VPG had a good correlation of 0.90 for 2 h postload samples, the correlation in fasting samples was much lower at 0.68. 5 However, correlation ignores any systematic bias between the measurements of the two methods. 6, 7 The validation study indicates that the use of CBG may misclassify glucose tolerance status and thus may affect the accuracy of the estimation of the true prevalence of hyperglycemic states, irrespective of the diagnostic criteria used. 5 In previous studies, postloaded CBG levels have tended to be significantly higher than those in venous blood. 8, 9 The relationship between fasting CBG levels and their venous equivalent is controversial. [9] [10] [11] Furthermore, even with a cutoff point of 112 mg/dl for the diagnostic of prediabetes, for example, using fasting CBG, the sensitivity CBG may be as low as 44% (specificity 94%). 10 It will therefore be helpful to better understand and characterize the potential bias from using capillary samples through an assessment using more than one set of reference criteria, as there is no international consensus between professional organizations over these criteria. 6 It is also difficult to have a clear and definitive idea about the sensitivity and specificity of fasting and 2 h CBG for detecting hyperglycemia solely on the basis of the results of the validation study, 5 which is relatively small in size, as is a previous study claiming comparable levels of sensitivity and specificity for diagnosing diabetes-84% and 98%, respectively. 12 Furthermore, a few other existing studies on the performance of the fasting CBG test on the matter deliver a mixed message. 10, 11 The 2 h CBG performance has seldom been explored in nonpregnant adults for the diagnosis of hyperglycemic states in general and in prediabetes in particular. As venous bloods have been collected on every fifth participant, it may be useful to use those samples to estimate VPG and to perform a validation within the ICMR-INDIAB study on a much larger number of people, evaluating potential heterogeneity in performance across age, gender, and urban/rural regions. It may also be worthwhile to consider correction factors to calibrate prevalence, obtained from CBG, to arrive at estimates compatible with VPG assessments. 13 This may help overcome any bias introduced by the CBG measurement and also make prevalence estimates comparable with standard VPG measures in other studies across the world.
The Indian Council for Medical Research and the Madras Diabetes Research Foundation need to be applauded for undertaking the mammoth task of a national diabetes prevalence survey for India, especially in a context characterized by resources constraints and the gargantuan complexity characterizing the country. The ICMR-INDIAB survey will provide a detailed count of diabetes and prediabetes states and profiles of the quality of care among people with diabetes and of cardiovascular risk factors in the population. These data will serve as an important benchmark and highlight areas for public health and policy action. Indeed, the intention of the ICMR-INDIAB study is to obtain robust estimates by state, as the authority for health in the Indian Republic resides at the state level.
The ICMR-INDIAB study fills a huge gap in data and establishes a national framework for monitoring diabetes and cardiovascular risk factors in India. But it should be viewed as a starting point for an evolving system of diabetes and noncommunicable disease (NCD) surveillance, which means that the Indian Council of Medical Research and the investigators should put mechanisms in place for rapid dissemination of information from the study, aimed at influencing debates and policy action to prevent and control diabetes and NCDs. It is also important to begin thinking about developing a national surveillance system for India similar to the National Health and Nutrition Examination Surveys in the United States, 14, 15 wherein periodic cross-sectional surveys using standard methods together with limited cohort follow-up for mortality and morbidity are employed to monitor risk factors, diseases, and health trends. Such an undertaking will provide ongoing national and local data and stimulate policy and public health action while also laying an infrastructure for applied public health research.
Good surveillance is the bedrock of effective public health. The ICMR-INDIAB survey is thus a bold and highly commendable vision that opens exciting avenues for more effective prevention and control of NCDs in India.
